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Subtropical transitional thicket, traditionally known as valley bushveld, covers a significant proportion of the eastern 
Cape. This paper attempts to classify the subtropical transitional thicket into syntaxonomic and structural units 
and relate it to other thicket types on a continental basis. Twelve sites along a rainfall gradient were sampled 
for floristic and structural attributes. The floristic data were classified using TWINSPAN. Results indicate that 
the class subtropical transitional thicket has at least two orders of vegetation, namely kaffrarian thicket and kaffrarian 
succulent thicket. Two forms of thicket were recognized for both these orders viz. mesic kaffrarian thicket and 
xeric kaffrarian thicket for the kaffrarian thicket and mesic succulent thicket and xeric succulent thicket for the 
kaffrarian succulent thicket. Ordination of site data by DECORANA grouped sites according to these vegetation 
categories and in a sequence along axis 1 to which the rainfall gradient can be clearly related. Variation within 
the mesic kaffrarian thicket was however greater than between some of the other thicket types, indicating that 
more data are required before these forms of thicket can be formalized. Composition, endemism, diversity and 
the environmental controls on the distribution of the thicket types are discussed. 
'n Aansienlike gedeelte van die Oos-Kaap word beslaan deur subtropiese oorgangsruigte, wat tradisioneel as 
valleibosveld bekend is. Hierdie studie is 'n poging om subtropiese oorgangsruigte in sintaksonomiese en strukturele 
eenhede te klassifiseer en dit op 'n kontinentale basis in verband met ander ruigtetipes te bring. Opnames vir 
floristiese en strukturele eienskappe is op twaalf persele langs 'n reenval-gradient gedoen. Die floristiese gegewens 
was met behulp van TWINSPAN geklassifiseer. Resultate dui aan dat die klas subtropiese oorgangsruigte uit ten 
minstens twee ordes plantegroei, naamlik kaffrariese ruigte en kaffrariese sukkulenteruigte bestaan. Twee soorte 
ruigte was vir elke van die twee ordes herken. Die kaffrariese ruigte bestaan uit mesiese kaffrariese ruigte en xeriese 
kaffrariese ruigte, terwyl die kaffrariese sukkulenteruigte uit mesiese sukkulenteruigte en xeriese sukkulenteruigte 
bestaan . Ordening van data deur DECORANA het die persele van hierdie plantegroeitipes in 'n gradient langs 
as 1 gerangskik. Die reenvalgradient word langs hierdie gradient verteenwoordig. Variasie binne die mesiese 
kaffrariese ruigte was groter as tussen sommige van die ander ruigtetipes wat aantoon dat meer gegewens hier 
benodig word voordat hierdie tipes ruigte geformaliseer kan word . Samestelling, endemisme, diversiteit en die 
invloed van die omgewing op die verspreiding van die ruigtetipes is bespreek. 
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Introduction 
Approximately 150Jo of the eastern Cape is covered by thicket 
vegetation which Acocks (1975) called valley bushveld. This 
name is commonly used today, and implies that this veld type 
is found in the valleys of rivers. Valley bushveld, as defined 
by Acocks (1953), extends from the Gouritz River in the west 
to the Tugela River valley in the north-east and is subdivided 
as follows : 
(a) Valley bushveld proper, northern variation, which extends 
from the Tugela River valley southwards as far as the Great 
Kei River; 
(b) Valley bushveld proper, southern variation, which extends 
from the Great Kei to the Kabeljauw's valley; 
(c) The Fish River scrub, in the lower Great Fish River valley; 
(d) The Addo bush; 
(e) The Sundays River scrub, in the wide flat lower Sundays 
River valley, and 
(f) The Gouritz River scrub. 
This classification of valley bushveld into the units of 'veld 
types' - each with the same veld (utilization) potential, by 
Acocks (1975) does not and was never supposed to classify 
plant communities (Moll 1986). This classification therefore 
has a number of particular problems associated with it. These 
include (a) the lumping of unrelated types (e.g. deciduous 
thickets of Natal with evergreen sclerophyllous thickets of the 
eastern and south-eastern Cape), and (b) not relating this 
concept to the African thicket concept and hence the biome 
concept on a continental basis. 
Acocks (1975), for the eastern Cape, and have formulated 
vegetation units which fit an 'international' framework 
(Martin & Noel 1960), and relate to the biome concept on 
a continental basis (Heydorn & Tinley 1980). They recognize 
the following six biomes in the eastern Cape: (a) karroid 
subdesert, (b) subtropical thicket, (c) sour and mixed grassveld, 
(d) temperate forest, (e) fynbos and (f) Acacia savanna. 
Although they recognize the thickets to be of subtropical 
origin, they only recognize four types viz. dune thicket, valley 
bushveld, noorsveld and spekboomveld. Their classification 
however does not adequately form a syntaxanomic hierarchy 
of thicket types. Everard (1985) in a study of the threatened 
and endemic plants, undertaken to evaluate the conservation 
status of the vegetation in the eastern Cape, found that 
subtropical transitional thicket ranked highest in a priority 
order of vegetation types requiring further investigation. In 
order to evaluate different thicket types and formulate a 
framework for predicting areas of high conservation value, 
it was necessary to classify the subtropical transitional thicket 
into syntaxonomic and structural units which comply with 
those of Cowling (1984). This paper presents the results of 
the classification of the subtropical transitional thicket in the 
eastern Cape. 
Lubke et a/. (1986) have revised the vegetation map of 
The study area 
The eastern Cape is defined as the region south of 32°S and 
between 24 °E and 29°E and therefore has the natural bounda-
ries of the Sneeuberg- Winterberg- Stormberg escarpment in 
the north, the Great Kei River in the east and the Kramme-
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Gamtoos Rivers in the west (Figure 1), (sensu Cowling 1984; 
Lubke eta/. in press). Subtropical transitional thicket enters 
the eastern Cape from the eastern coastal region and extends 
westwards to the western Cape (Cowling 1984). It penetrates 
the interior of the eastern Cape up the hot dry river basins 
(Figure 1). 
Site selection 
The choice of sites was made along rainfall and longitudinal 
gradients in order to maximize environmental heterogeneity, 
the assumption being that rainfall is the chief factor affecting 
the composition of the subtropical transitional thicket. Other 
environmental factors, such as temperature, soils and seaso-
nality of rainfall vary with changes in longitude, as do the 
influences of different phytochoria, in that Cape fynbos 
species encroach from the west and Karoo- Namib elements 
from the north-west (Lubke eta/. 1986). The rainfall gradients 
were identified using 1 :250 000 rainfall maps. Twelve pre-
liminary sites were identified, stretching from the Buffalo 
River in the east to the Gamtoos River in the west and from 
the coast inland. As comparisons were to be drawn between 
the sites, care had to be taken to choose sites containing 
relatively undisturbed veld. Much of the thicket on privately 
owned land shows some degree of degradation, mainly due 
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to grazing and browsing, so, as far as possible, veld in 
conservation areas was sampled. The actual choice of sites 
therefore deviates to some extent from the sites identified 
strictly according to the gradients. Localities of the sites chosen 
are shown in Figure 1. 
Climatic and landscape characteristics of each site 
Sites 1 and 2 were sampled in the Buffalo River valley at Fort 
Pato Forest Reserve and at Potsdam respectively (Figure 1). 
Climatically the area is warm and moist. The average annual 
rainfall is 905 mm, with October (spring) and March (autumn) 
rainfall peaks and relatively dry winters. Temperatures are 
warm, summer monthly averages range between 20 and 22°C 
and winter monthly averages range between 15 and l7°C 
(Figure 2: East London). Extremes of temperature are mode-
rated by the close proximity to the sea, maxima seldom 
exceeding 35°C and minima seldom dropping below 10°C 
(Weather Bureau 1984). Soils are derived from the dolerites 
intrusive in the Beaufort Group (Rust in press). 
Sites 3 and 6 were sampled at the Great Fish River mouth 
and the Kariega River mouth respectively (Figure 1). The 
coastal climate of these areas is generally mild and relatively 
moist (Figure 2 - Gt. Fish point). Rainfall is erratic with 
a spring maximum and a winter minimum. Temperatures are 
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Figure 1 A map showing the extent of the four thicket types in the eastern Cape, and the locations of the 12 sites sampled. 
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Figure 2 Walter-Lieth climate diagrams of selected stations. 
mild with little monthly range. Soils are predominantly weakly 
developed sandy clays and are derived from shales and 
sandstones of the Cape supergroup (Rust in press). 
Sites 4 and 5 are situated in· the Great Fish River valley 
at the Andries Vosloo Kudu Reserve and in the Carlisle Bridge 
area respectively (Figure 1). The climate is hot and dry. 
Average annual rainfall is 435 mm at the Andries Vosloo 
Kudu Reserve (Palmer 1981) with a monthly maximum in 
March and a dry period in June and July (Figure 2: Kudu 
Reserve). Temperature ranges are great with maxima ex-
ceeding 40°C and winter minima as low as 0°C. The main 
331 
GT. FISH POINT (10m) 17.9" 576.8 
PORT ELIZABETH (20m) 17.6" 632.7 
CAPE ST. FRANCIS (10m) 17.7 67~.1 
geological formation in these regions is made up of the Ecca 
shales (Rust in press). Soils are predominantly weakly deve-
loped solonetzic soils. 
Site 7 was sampled on the farm 'Wavey Ridge' which is 
approximately 15 km north-west of the Sundays River mouth 
(Figure 1). Climatic data were unavailable for this site, 
however mean annual rainfall is in the region of 600- 700 mm 
with peaks in August/September and to a lesser extent in 
May and a minimum during the summer months. Tempera-
tures are probably quite similar to those for Port Elizabeth 
with possibly slightly greater extremes. The geology of the area 
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is dominated by rocks of the Uitenhage group (Rust in press), 
the soils being deep consolidated red dune sands. Site 8 was 
sampled at St Georges Strand west of the Swartkops River 
mouth (Figure 1). The climatic data (Figure 2: Port Eliza-
beth), show that the average annual rainfall for this area is 
in the region of 600 mm with monthly maxima in August, 
September and May and minima in the summer months. 
Temperatures are moderate with all months between 14 and 
22°C. The geology of the area is dominated by rocks of the 
Uitenhage group, however the soils at this site were deep, 
recent calcareous dune sediments. 
Sites 9 and 10 were sampled in the interior of the Sundays 
River basin (Figure 1), which supports a hotter drier climate 
(Figure 2: Addo). Rainfall is generally erratic and low 
(440 mm at Springs Nature Reserve- site 9, and 395 mm 
at site 10), with an autumn maximum. The mean monthly 
temperatures show a greater range (13- 23°C) with maximum 
temperatures exceeding 40°C and minima dropping below 
0°C. Soils are deep, lime-rich sandy clay loams derived from 
the sandstones and shales of the Uitenhage group (Rust in 
press). 
Sites 11 and 12 were sampled in the Humansdorp region 
of the Gamtoos and Kramme Rivers (Cowling 1982a). Thickets 
on the coast were sampled on the recently consolidated 
calcareous dune sands and inland on weakly developed rocky 
soils derived from the shales and sandstones of the Cape 
supergroup (Hartmann in press). Climatically the region is 
moist (675 mm yr- 1) with dry summers and wet winters. 
Temperatures are mild with mean monthly temperatures 
ranging from 14 to 20°C (Figure 2: Cape St. Francis). 
Rainfall gradients therefore exist from the east to the west 
and from the coast inland. The 12 sites cover the extent of 
these gradients satisfactorily. 
Methods 
Sampling intensity and plot size 
Sampling intensity was largely governed by the aims of this 
study but was limited by logistic and time constraints. This 
study was not concerned with obtaining an accurate classifi-
cation at the level of the association (sensu Westhoff & Van 
der Maarell973), but rather with the identification of higher 
syntaxonomic units, which could be evaluated for conservation 
priority purposes based on criteria such as number of endemic 
and threatened taxa, species diversity and species richness. Ten 
plots were sampled at each site giving a total of 120 plots and 
503 species. 
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In this study it was necessary to have a fixed plot size to 
facilitate comparisons of floristic data and as data from both 
Cowling (1982a) and Palmer (1981) were used, who both used 
a 100-m2 plot size, a 100-m2 plot size was also used in this 
study. Both Cowling and Palmer found this size plot retrieved 
the desired level of information (sensu Cowling 1984; Palmer 
1981). 
Sampling procedure 
Each site consisted of homogeneous formations of subtropical 
transitional thicket which covered areas varying from approxi-
mately 1 to 10 ha. Plots were located randomly within the 
homogeneous stands of vegetation and sampled for a total 
floristic list. The percentage projected canopy cover was 
subjectively estimated for each species. Specimens were 
identified at the Rhodes University Herbarium (RUH) and 
the Albany Museum Herbarium (G.R.A., Botanical Research 
Institute). Nomenclature follows that of Gibbs Russell eta!. 
(1984). 
Data analysis 
Multivariate methods 
Sites were ordinated using detrended correspondence analysis 
- D.C.A. (DECORANA; Hill 1979a). The end product is 
a two-dimensional scatter diagram with similar samples located 
closer together and dissimilar entities further apart. Environ-
mental gradients can usually be associated with the axes. 
Classification of plots was achieved using two-way indicator 
species analysis (TWINSPAN; Hill 1979b). TWINSPAN 
produces a classification of species as well as samples in the 
form of an ordered two-way table which approximates the 
tabular matrix arrangement of the Ziirich-Montpellier School 
(Gauch & Whittaker 1981). Refinement by hand produced 
the final tabulation on which the classification is based. These 
techniques have been used successfully in many vegetation 
types (Bond 1981; Cowling 1984; Cooper 1984; Everard 1986). 
Syntaxonomic ranking 
Owing to the low intensity of sampling which was aimed at 
identifying the floristic variation of higher syntaxonomic units, 
no attempt was made at identifying communities. The hier-
archical system presented (Table 1) follows that of Cowling 
(1984) which is an attempt to meet the guidelines proposed 
by the Botanical Research Institute (BRI). The category which 
forms the unit of mapping (Figure I) was not formalized as 
it is felt that the intensity of sampling was too low to obtain 
Table 1 Syntaxonomic and synecological relationships of higher vegetation units of subtropical transitional thicket 
in the eastern Cape 
Rank 
Class 
Order 
Order 
Name 
Subtropical thicket 
Kaffrarian succulent 
thicket 
Xeric succulent thicket 
Mesic succulent thicket 
Kaffrarian thicket 
Xeric kaffrarian thicket 
Mesic kaffrarian thicket 
Structural characterization 1 
Closed (mid-dense) large-leaved (succulent) shrubland 
Tall (mid-high) closed (mid-dense) large-leaved and 
succulent shrubland 
Tall (mid-high) semi-closed (mid-dense) large-leaved and 
succulent shrubland 
Tall (mid-high) closed (dense) large-leaved and succulent 
shrub land 
Tall (mid-high) closed (mid-dense) large-leaved (semi-
succulent) shrubland 
Tall (mid-high) closed (mid-dense) large-leaved and semi-
succulent shrubland 
Tall (mid-high) closed (mid-dense) large-leaved shrubland 
1Structural characterization after Campbell et a/. 1981 
Distribution Rainfall 
Kei to Gouritz Rivers 300-850 
Fish to Gouritz 300-450 
Fish to Baviaanskloof 300-400 
(inland areas) 
Sundays to Gamtoos River 400-450 
valleys 
Kei to Gouritz in more 550-850 
mesic sites 
Kei to Groot Brak River 550-700 
Kei to Buffalo River valleys 700-850 
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the complete variation of subtropical transitional thicket in 
the eastern Cape. These forms however can be regarded as 
roughly equivalent to an Acocks (1953) veld type, and formed 
the ultimate units identified. Related units were grouped into 
two orders of subtropical transitional thicket which was 
classified at the level of class. 
Species Diversity 
Species richness values (S), defined simply as the number of 
species per site (Whittaker 1972; Cowling 1983a), were ob-
tained by totalling the number of species recorded per site. 
Alpha diversity is defmed as within-habitat or intra-community 
diversity (Whittaker 1972) with diversity measures incorpo-
rating both species richness and species evenness (Peet 1974; 
Brower & Zar 1984). As comparisons between sites were 
made, the sample area for which species diversity indices were 
calculated had to be constant. The mean number of species 
per plot for each site was therefore calculated. The species 
diversity indices were calculated for the 100-m2 plot that had 
the same or closest number of species to the mean number 
of species per plot for that site. The diversity indices were 
thus calculated for plots of constant area and so can be 
compared. The data formed random samples of species 
abundances from a larger community making the Shannon 
diversity index (H') the most useful (Brower & Zar 1984). As 
a community with high diversity has a low dominance and 
vice versa, (Brower & Zar 1984) Simpson's dominance(/) was 
also used to compare sites. Both these indices (H' & f) were 
calculated using a microcomputer program published by 
Brower & Zar (1984). Percentage canopy cover was used to 
assign importance values to the species. 
Results 
Classification 
The classification of the plots by TWINSP AN is presented 
in the form of a two-way phytosociological table which is 
summarized in Appendix 1. Plots with similar species com-
positions are grouped, and as plots sampled at each site 
generally had similar species compositions, they have remained 
grouped within sites or groups of sites. The classification 
therefore groups similar sites into clusters. A summary of the 
classification is presented in Table 1, and is described below. 
Class: Subtropical transitional thicket 
The classification obtained in this study divides subtropical 
transitional thicket into two orders which closely resemble the 
orders of subtropical transitional thicket obtained by Cowling 
(1984), who classified subtropical transitional thicket as a 
class of vegetation. It consists of an impenetrable tangle of 
spinescent shrubs, low trees and vines. Structurally the commu-
nities are dominated by evergreen sclerophyllous shrubs and 
succulents. These thickets are generally transitional in terms of 
phytochorological components (cf Cowling 1983b) and so are 
also referred to as subtropical transitional thicket in this study. 
This, therefore, separates the concept from other subtropical 
thickets in southern Africa. Endemics are few, most being 
succulents (Euphorbia, Crassula, Delosperma, Aloe) of kar-
roid affinity. Ecologically, subtropical transitional thicket is 
restricted to moderately deep, well-drained fertile soils (Cow-
ling 1984). Common widespread species include Putterlickia 
pyracantha, Rhoicissus tridentata, Grewia occidenraiis, Phyl-
lanthus verrucosus and the grass Panicum maximum. A more 
complete species list is presented in Appendix 'I ~d ,the 
distributional range of selected important species within 
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subtropical transitional thicket are superimposed onto the 
scatter diagram (Figure 4). Subtropical transitional thicket is 
divided into two orders viz. kaffrarian succulent thicket and 
kaffrarian thicket (Table 1). 
Kajjrarian succulent thicket 
Kaffrarian succulent thicket occurs in dry areas and is recog-
nized by a high proportion of succulents and a flora transi-
tional from Tongaland- Pondoland Regional Mosaic to 
Karoo- Namib Region (Cowling 1983b; Werger 1978), 
(Figure 3). Growth forms are diverse and include leaf- and 
stem-succulent shrubs, trees and vines, arborescent rosette 
succulents, succulent herbs, large- and small-leaved sclero-
phyllous and orthophyllous shrubs, low trees and vines, 
grasses, forbs, annuals and geophytes. A complete list of 
differential species is presented in Appendix 1. Two suborders 
of kaffrarian succulent thicket have been recognized in this 
study: xeric succulent thicket and mesic succulent thicket. 
Xeric succulent thicket. The xeric succulent thicket of the Fish 
and Sundays Rivers (sites 4, 5 & 10; Figure 1) is a low, 
relatively sparse thicket (Figure 5) with the shrub canopy 
ranging between 2 and 2,5 m in height and having an average 
total cover of 63% (Table 2). It has a large number of 
succulents (29,307o; Figure 3) and is also relatively high in 
endemics (7,30Jo). Species richness is relatively low although 
diversity is comparable with other thicket types in the eastern 
Cape (Table 2). Differential species are presented in Appendix 
1. It predominates in the hot dry river basins where average 
annual rainfall ranges from 300 mm to 450 mm, and the 
temperatures range from oo to 40°C with a mean monthly 
temperature of l8°C. Soils are generally deep lime-rich sandy 
clay loarns or solonetzic soils derived from the Uitenhage 
XERIC 
SUCCULENT THICKET 
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I %Woody compon.nl •;.succul•nt .. •t,F.orbs 
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~ ::::::::,:: compon•nl 
~%01hors 
Figure 3 Percentages of various life forms in the 4 formations of 
subtropical transitional thicket in the eastern Cape. 
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Figure 4 Scatter diagram showing the ordination of sites by DECORANA. Important differential species for each thicket formation are listed 
below the relevant formation. The distribution of important common species is indicated by f-----1. 
Figure 5 Xeric succulent thicket of the Great Fish River valley. 
group and Ecca shales. Soil nutrient data are shown in the 
dendrogram (Table 3). 
Mesic succulent thicket. Mesic succulent thicket is an excep-
tionally dense, impenetrable thicket occurring in the coastal 
areas from roughly the Sundays River mouth to the Gamtoos 
River valley (Figure 1). With a mean total cover of 900Jo and 
an average canopy height of 2,5 m (Table 2) this thicket forms 
some of the most dense thicket in the eastern Cape (Figure 
6). It is characterized by a high proportion of spinescent shrubs 
and woody creepers but also has many succulents which form 
between 19,4 and 32,1 OJo of the flora (Figure 3). Diversity is 
high (H'= 1,301) but more important, this thicket formation 
has the highest percentage endemism (9,20Jo) of all the thicket 
types recognized. The highest number of threatened species 
was also recorded in this thicket type (Table 2). Differential 
species common only in this thicket type, are shown in Figure 
4 and a full list is presented in Appendix 1. Rainfall varies 
from 450 to 550 mm yr- 1 and mainly falls during the winter 
months. Temperatures are mild ranging from 10°C to 35°C 
with a mean monthly temperature of 17,5° C. Soils vary 
considerably under these thickets and include consolidated 
dune sands and lime-rich sandy clays derived from the Uiten-
hage group. Nutrients and other environmental variables are 
shown in Table 3. 
Kaffrarian thicket 
Kaffrarian thicket consists of non-succulent thicket communi-
ties which are floristically transitional between Tongaland-
Pondoland and Afromontane chorological affinities (Cowling 
1983b). Structurally, the thicket is a closed shrubland to low 
forest dominated by evergreen, sclerophyllous trees and shrubs 
with a high cover of stem spines and vines. Appendix 1 lists 
differential species. Two forms of kaffrarian thicket were 
identified: mesic kaffrarian thicket and xeric kaffrarian thicket. 
Xeric kaffrarian thicket. The xeric kaffrarian thicket was 
found associated with the estuaries of the Fish, Kariega, 
Gamtoos and Kabeljous Rivers (Figure 1). It forms a closed 
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Table 2 Diversity, endemic, threatened plant and canopy values for the four forms of subtropical transitional 
thicket 
Mesic kaffrarian thicket Xeric kaffrarian thicket Mesic succulent thicket Xeric succulent thicket 
X SD Range X SD Range X SD Range X SD Range 
Species richness 49,1 2,75 35-59 37,3 1,40 26 - 54 37,53 2,58 28 - 55 28,17 4,58 19-43 
Shannon 
diversity index 1,41 0,07 1,34 - 1,47 1,19 0,10 1,10 - 1,33 1,30 0,03 1,26 - 1,33 1,20 0,08 1,09 - 1,28 
Simpsons 
dominance 
index 0,57 0,11 0,46 - 0,67 0,12 0,04 0,06 - 0,15 0,07 0,02 0,06-0,10 0,08 0,02 0,06-0,11 
ll7o endemism 1,07 0,39 0,68 - 1,46 4,00 1,39 2,35 - 5,76 9,22 1,52 6,86 - Jl , ll 7,29 1,48 5,69-9,26 
o/o threatened 
species 2,46 0,27 2,19-2,72 2,20 2,11 0,0 - 5,04 2,60 1,18 0,98 - 4,32 1,82 0,14 1,63 - 1,98 
Canopy cover 
(ll7o) 92,25 11 ,7 60 - 100 87,3 12,7 60-100 88,33 13,5 60 - 100 62,75 12,8 40-90 
Canopy height 
(m) 4,9 1,81 2 - 10 6,4 2,47 1- 12 2,56 0,89 1,5 - 5 2,83 1,19 2 - 5 
Table 3 Dendrogram showing the classification of sites 1 -12 by TWINSPAN. Environmental variables recorded 
at each site are tabulated below each site 
Subtropical transitional thicket 
Kaffrarian succulent thicket Kaffrarian thicket 
Mesic 
Xeric succulent thicket Mesic succulent thicket Xeric kaffrarian thicket kaffrarian thicket 
Environmental 
variable 4 5 10 8 9 
Longitude 26°44' 26° 15' 25 °22' 25°39' 25°25' 
Rainfall (mm yr - 1) 450 350 300 550 450 
Litter ll7o 20 10 10 25 20 
Rock ll7o 15 5 12 5 10 
Soil depth (mm) 100 !50 !50 250 !50 
Cl (ppm) 75 46 124 44 
p (ppm) 15,0 13,5 1,0 4,0 
K (ppm) 20 208 92 68 118 
Ca (ppm) 73 I 000 850 2 650 2 000 
Mg (ppm) 25 147 130 145 278 
Na (ppm) 10 51 63 130 14 
pH 6,10 4,62 4,71 7,52 7,32 
Figure 6 Mesic succulent thicket growing in the Springs Nature Reserve 
north of Uitenhage. 
low forest with a high proportion of trees forming a closed 
canopy at between 4 and 6 m in height (Figure 7). Floristic 
variables are given in Figure 3 which shows that succulents 
form a small proportion of the flora with most species being 
II 7 12 6 3 2 
25°03' 25°53' 24°45' 26°40' 27°08' 27°40' 27°38' 
450 500 550 700 700 850 800 
70 25 80 40 40 50 50 
30 2 35 2 7 2 2 
I 000 I 000 500 200 200 250 200 
48 99 102 51 
10,0 5,5 5,4 5,5 5,6 ~I 2,0 
256 94 642 214 116 31 84 
2 490 500 I 656 2 150 2 130 I 020 500 
341 74 801 510 520 425 215 
!51 37 308 200 245 72 26 
5,20 5,43 6,30 6,80 6,50 4,46 5,00 
Figure 7 Xeric kaffrarian thicket in the Keiskamma River valley. 
woody (61,70Jo). Endemism is low (4,0%), however, species 
richness (37,3 species 100m- 2) and diversity (1,194) are high 
(Table 2). Differential species are presented in Appendix 1, 
the characteristic species being shown in Figure 4. Rainfall 
can occur at any time of the year and ranges from 450 to 
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600 mm yr - 1 in these regions. Temperatures are mild and 
soils vary considerably from calcareous dune sands to sandy 
clays and lithosols of the Cape supergroup and the Dwyka 
and Ecca formations. Nutrients and other factors are shown 
in Table 3. 
Mesic kaffrarian thicket. The mesic kaffrarian thicket forms 
a very dense thicket of mainly woody shrubs and trees (Figure 
8). It occurs in the river valleys which receive an annual 
average rainfall of above 800 mm and along with warm 
temperatures the climate is subtropical in these regions (Figure 
2). This thicket type was identified in the Buffalo River area 
during this study (Figure 1) which has soils derived from the 
dolorites of the Beaufort Group that are deep solonetzic soils. 
Nutrients and other environmental factors are shown in Table 
3. It has a very low complement of succulents (2,40Jo), and 
is highest in forbs (18,3%) and graminoids (9,80Jo; Figure 3). 
It also forms the most species-rich (49, 1 species 100m - 2) and 
diverse (H' = 1 ,409) thicket that was sampled in the eastern 
Cape. However, it had the lowest number of endemics (1,1 %; 
Table 2). Appendix 1 presents a list of differential species for 
this thicket type, the most important of these are shown in 
Figure 4. 
Figure 8 Mesic kaffrarian thicket at Fort Pato State Forest in the 
Buffalo River valley. 
Ordination 
Plots were initially ordinated, but as plots within sites were 
closely clustered it was decided to combine the data from all 
plots at each site and obtain an ordination of the sites. The 
ordination by DECORANA shows the arrangement of sites 
in two-dimensional space (Figure 4). It clearly shows that there 
is a continuum of subtropical transitional thicket types along 
axis 1 which is clearly related to the rainfall gradient. The 
differences between sites 1 and 2 which are classified as a single 
form viz. mesic kaffrarian thicket, are greater than between 
sites 12 and 4 which fall into three forms viz. xeric kaffrarian 
thicket, mesic succulent thicket and xeric succulent thicket. 
It was, therefore, decided not to formalize the characterization 
of these forms, as clearly more data are needed. It is not clear 
which environmental factors are related to axis 2, if any. The 
distribution of important differential and common species is 
superimposed on the scatter diagram. 
Discussion 
Syntaxonomy 
The subtropical transitional thicket, which is similar in struc-
ture and generic composition to communities that are found 
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throughout tropical and subtropical Africa (White 1983; 
Cowling 1984), penetrates the eastern Cape from the east and 
extends along the west coast as far as Lamberts Bay. Cowling 
(1984) also identifies the thicket in the eastern Cape as sub-
tropical transitional thicket which has a distribution from the 
Kei River to the south-western Cape. The subtropical transi-
tional thicket recognized in this study is therefore the same 
as that recognized by Cowling (1984) and includes thicket in 
Acock's (1975) southern variation of the valley bushveld (23b), 
Fish River scrub (23c), Addo bush [23d(i)], Sundays River 
scrub [23d(ii)] and Gouritz River scrub (23e). 
Owing to the low sampling intensity of the subtropical 
transitional thicket during this study, only forms of the major 
orders could be recognized. The two orders were identified 
as kaffrarian thicket and the kaffrarian succulent thicket 
(Table 1). The kaffrarian succulent thicket identified in this 
study corresponds to the kaffrarian succulent thicket of 
Cowling (1984) and incudes Acocks's (1975) southern variation 
of the valley bushveld (23b), Fish River scrub (23c), Addo 
bush [23d(ii)], Sundays River scrub [23d(i)] and Gouritz River 
Scrub (23e). Sirnilarily the kaffrarian thicket identified here 
includes Cowling's (1984) kaffrarian thicket which also in-
cludes parts of Acocks's (1975), eastern province thornveld 
(7b), some of the Alexandria forest (2) and parts of the false 
thornveld of the eastern province (21). 
Environmental controls on distribution 
Although rainfall appears to be the chief factor affecting the 
composition of subtropical transitional thicket, it occurs in 
a wide range of rainfall regimes, and so rainfall alone does 
not explain the distribution of thicket in the eastern Cape. 
Rather, the distribution of thicket communities is determined 
by a complex of interrelated factors. Fire is cited as a factor 
limiting the distribution of thicket in the eastern Cape (Du 
Toit 1972; Trollope 1974) and Tinley (in Heydorn & Tinley 
1980) stressed edaphic controls on thicket distribution, deve-
lopment of thicket often being restricted to deep, well-drained 
soils . Cowling (1984) found that the densest thicket occurred 
on deep apedal sandy loams to sandy clay loams (Hutton and 
Clovelly forms) in the south-eastern Cape. In this study all 
the subtropical transitional thicket sample sites had deep, well-
drained soils. 
Very little is known about post-disturbance dynamics and 
recovery of subtropical transitional thicket communities. 
However, Cowling (1984) considers subtropical transitional 
thicket to be stable but with a low resilience. Thicket com-
munities are vulnerable to overstocking and are slow to recover 
after disturbances (Aucamp & Barnard 1980). 
Composition, endemism and diversity 
Structurally, the subtropical transitional thicket is distinguished 
from other African thicket types by a predominance of 
evergreen sclerophyllous leaves. Some subtropical transitional 
thicket species are facultatively drought deciduous. These 
thicket communities have a high cover of succulent shrubs 
of karroid affinity. In contrast, thickets to the north have a 
strong component of orthophyllous deciduous species (Wild 
1952; Edwards 1967; Cowling 1984). Rainfall distribution is 
highly erratic in the eastern Cape (Gibbs Russell & Robinson 
1981) and so plants must be capable of utilizing soil moisture 
whenever available. 
Species diversity of the various thicket types varies, 
with the mesic kaffrarian thicket being the most diverse. 
Diversity figures obtained for the thicket types in this study 
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cannot be directly compared with those presented by Cow-
ling (l983a) as different methods were used to obtain these 
values. Cowling does, however, show that these thickets 
compare very favourably in species diversity with other 
vegetation types in the south-eastern Cape and in fact are 
as diverse in species as fynbos formations . He suggests that 
an explanation of the relatively high diversity of thickets 
may lie in the asynchronized nature of fruit production and 
dispersal of species. Nearly all the evergreen, sclerophyllous 
subtropical trees and shrubs produce fleshy, bird-dispersed 
fruits, the fruiting periods being highly variable within and 
among species (Pierce & Cowling 1984) and, therefore, the 
proportion of viable seed of different species available to 
recolonize small disturbance patches shows appreciable 
temporal and spacial variability. 
Although diversity is comparatively high in thicket com-
munities, there are relatively few endemics when compared 
with centres of endemism such as the Cape F1oristic Kingdom. 
Gibbs Russell & Robinson (1981) suggest that reasons for low 
endemism in the eastern Cape as a whole are firstly owing 
to selection pressures, particularly climatic instability, having 
acted to produce a flora in which 'generalist' genotypes 
predominate; and secondly, owing to the close proximity of 
phytochoria of different evolutionary histories ensuring that 
somewhere there was a species present that could fill, by 
migration, any new niche that resulted from environmental 
change. The transitional nature of the subtropical transitional 
thicket in the eastern Cape tends to support these suggestions; 
however, they do appear to have higher levels of endemism 
than most other formations in the eastern Cape. Cowling 
(1982b) in fact recognized 2 centres of endemism in the south-
eastern Cape, one for Cape taxa, and the other for karroid 
and subtropical taxa, which occur in the subtropical transi-
tional zone. The finding that the kaffrarian succulent thickets 
have the highest levels of endemism supports the conclusions 
of Cowling (1983b ), as these thickets also have the largest 
components of karroid species. Most of the endemics are 
karroid or karroid/Tongaland- Pondoland linking species 
(Everard 1987). 
Conclusions 
Rainfall appears to be the most important factor responsible 
for the distribution of the various orders of subtropical 
transitional thicket. In the high rainfall areas (600- 1 000 mm 
yr- 1) mesic kaffrarian thicket predominates; this is a species-
rich, predominantly woody orthophyllous thicket to low 
forest. In the coastal regions where rainfall is lower (500-
600 mm) the xeric kaffrarian thicket predominates. Structu-
rally, it is still a low forest to thicket, but has fewer species 
and is more sclerophyllous in nature. In the drier western parts 
of the eastern Cape coast mesic succulent thicket is dominant 
and forms an extremely dense tangle of spinescent woody 
shrubs and succulents. It has the highest levels of endemism 
of all the thicket types identified. In the interior hot dry river 
basins of the Sundays and Great Fish Rivers, xeric succulent 
thicket predominates which is less dense and has lower species 
diversity than the mesic succulent thicket but has the highest 
levels of succulent plants. It also has relatively high levels of 
endemics. It was not feasible to identify variations of these 
thicket types as the sampling intensity was low, therefore few 
other environmental factors showed relationships to the 
particular thicket types identified, as these thicket types cover 
large areas which show great variations in environmental 
factors. 
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Appendix 1 Summary of the two-way table produced 
by TWINSPAN showing the classification of sub-
tropical transitional thicket into the four suborders of 
thicket. Values for species indicate the number of 
releves in which it occurred. A = xeric succulent 
thicket, B = mesic succulent thicket, C = xeric kaf-
frarian thicket, D = mesic kaffrarian thicket 
Community 
Number of releves 
Differential species of xeric succulent thicket 
Grewia robusta Burch. 
Pro/asparagus striatus (L.f.) Thunb. 
Chrysocoma tenuijolia Berg. 
Brachylaena ilicijolia (Lam .) Phil!. & 
Schweick. 
Pentzia incana (Thunb.) Hutch . 
Zygophyllum lichtensteinianum Cham. & 
Schlechtd. 
Cynodon dactylon (L.) Pers. 
Euphorbia coerulescens Haw. 
Ruellia cordata Thunb . 
Maytenus capita/a (E. Mey. ex. Sand.) 
A B 
30 41 
23 
17 
II 
II 
10 
10 
10 
10 
9 
6 
3 
4 
Marais 9 3 
Helichrysum rosum (Berg.) Less. var. rosum 8 5 
C D 
27 22 
3 
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Appendix 1 Continued 
Community A B c D 
Number of releves 30 41 27 22 
Eragrostis obtusa Munro ex Fica! . & Hiern 8 5 
Pro/asparagus denudatus (Kunth) Bak. 8 
Jatropha capensis (L.f.) Sand. 8 
Euphorbia bothae Lotsy & Goddijn 8 
Rhigozum obovatum Burch. 7 
Tragus berteronianus Schult. 7 
Chenopodium album L. * 7 
Kalanchoe rotundijo!ia (Haw.) Haw. 7 4 
Lycium campanulatum E. Mey. 7 2 
Jasminum multipartitum Hochst. 7 6 
Walajrida genicula/a (L.f.) Rolfe 6 
Pro/asparagus acocksii Jessop 6 
Lantana rugosa Thunb . 6 2 
Cynanchum obtusijolium L.f. 5 2 
Ozoroa mucronata (Bernh. ex Krauss) 
R. & A. Fernandes 5 
Crassula mol/is Thunb . 5 4 
Digitaria eriantha Steud. 5 2 
Aristida congesta Roem . & Schult. subsp. 
congesta 4 
Ruschia uncinata (L.) Schwant. 4 
Crassula rogersii Schon!. 4 
Hermannia a!thaeoides Link . 4 
Pro/asparagus plumossus Bak. 3 
Delosperma ca!ycinum L. Bol. 3 
Hereroa albanensis L. Bol. 3 
Cotyledon orbiculata L. 3 
Crassu!a socialis Schon!. 3 
Oxa!is obtusa Jacq. 3 
Po!yga!a virgata Thunb. var. virgata 3 
Euphorbia pentagona Haw. 3 
Hibiscus pusillus Thunb. 3 
Salvia repens Burch. ex Benth. var. repens 3 
Crassula perjo!iata L. var. perjoliata 2 
Sutera microphy/la (L.f.) Hiern 2 
S. pinnatijida Kuntze 2 
Differential species of mesic succulent thicket 
Aloe ajricana Mill. 26 2 
Cotyledon ve!utina Hook. f. 6 23 4 
Pelargonium peltatum (L.) L'Herit. 19 I 
Sideroxylon inerme L. 16 5 3 
Cyphia volubilis (Thunb.) Willd. 16 
Commelina ajricana L. var. ajricana 4 15 
Plectranthus hirtus Benth . 14 2 
Aloe jerox Mill. 4 12 2 
Zygophyllum uitenhagense Sond. II 
C!utia daphnoides Lam. 10 
Euphorbia ledienii Berger 10 
Fockea edulis (Thunb.) K. Schum. 4 9 
Carpobrotus edulis (L.) L. Bol. 8 
Aloe p!uridens Haw . 8 
Gasteria pulchra (Ait.) Haw. 7 
Maytenus procumbens (L.f.) Loes. 7 
Hermannia cuneijo!ia Jacq. 7 
Viscum crassulae Eckl. & Zeyh. 6 
Ehrhartia ca!ycina J .E. Sm. var. ca!ycina 5 
Justicia bowiei C.B. Cl. 5 
Senecio ficoides (L.) Sch. Bip. 5 
S. pyramidatus DC. 5 
Euryops a!goensis DC. 4 
E. euryopoides (DC.) B. Nord. 4 
Po!ygala myrtijolia L. 4 
Pentaschistis angustijolia (Nees) Stapf 4 
Drosanthemum parvijo!ium (Haw.) Schwant. 4 
Comme!ina benghalensis L. * 4 
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Appendix 1 Continued 
Community 
Number of releves 
Euphorbia grandidens Haw. 
Bulbine caulescens L. 
Ledebouria undulata (Jacq.) Jessop 
Brunsvigia gregaria R.A. Dyer 
Bonatea speciosa (L.f.) Willd. var. speciosa 
Euphorbia fimbriata Scop. 
Cynanchum ellipticum (Harv.) R.A. Dyer 
Senecio longifolius L. 
A 
30 
B c D 
41 27 22 
4 
3 
3 
3 
3 
3 
3 
3 
Species common to both xeric and mesic forms of kaffrarian succulent 
thicket 
Schotia afra (L.) Thunb. var. angustifolia 
(E. Mey.) Harv. 
Protasparagus racemosus Willd. 
Portulacaria afra Jacq. 
Protasparagus suaveolens Burch. 
Pappea capensis Eckl. & Zeyh. 
Sansevieria hyacinthoides (L.) Druce 
Crassula muscosa L. var. muscosa 
C. perforata Thunb. 
C. ovata (Mill.) Druce 
Euphorbia mauritanica L. var. mauritanica 
Setaria verticillata (L.) Beauv. 
Crassula mesembryanthoides (Haw.) Dieter 
subsp. mesembryanthoides 
Opuntia aurantiaca Lind!.* 
Carissa haematocarpa (Eckl.) A. DC. 
Senecio radicans (L.f.) Sch. Bip. 
Pachypodium succulentum (L.f.) Sweet 
Differential species of xeric kaffrarian thicket 
Dovyalis rhamnoides (Burch. ex DC.) Harv. 
Stipa dregeana Steud. var. dregeana 
Clutia affinis Sond. 
Cassine peragua L. 
Cyperus albostriatus Schrad. 
Aloe ciliaris Haw. 
Dracaena hookerana K. Koch 
Justicia protracta (Nees) T. Anders. 
Behnia reticulata (Thunb.) Didr. 
Dietes iridioides (L.) Sweet ex Klatt 
Olea capensis L. subsp. capensis 
Brachylaena discolor DC. subsp. discolor 
var. discolor 
Acalypha glabrata Thunb. 
Teclea natalensis (Sond.) Engl. 
Vepris lanceolata (Lam.) G. Don 
Protasparagus oxyacanthus Bak. 
Acokanthera oppositifolia (Lam.) Codd 
Plectranthus strigosus Benth. 
Maytenus acuminata (L.f.) Loes. var. 
acuminata 
Cassine papillosa (Hochst.) Kuntze 
Allophylus decipiens (Sond.) Radlk. 
Suregada africana (Sond.) Kuntze 
Chionanthus foveolata (E. Mey.) Stearn 
subsp. foveolata 
Lachnostylis hirta (L.f.) Muell. Arg. 
Mariscus congestus (Vahl.) C.B.Cl. 
Schoenoxiphium caricoides C.B.CI. 
Canthium inerme (L.f.) Kuntze 
C. spinosum (Kiotzsch) Kuntze 
Harpephyllum caffrum Bernh. 
Maytenus nemorosa (Eckl. & Zeyh.) Marais 
Cyphostemma cirrhosum (Thunb.) Desc. ex 
Wild & Drum. subsp. cirrhosum 
23 
18 
22 
15 
15 
12 
17 
10 
II 
8 
4 
5 
4 
5 
2 
2 
2 
2 
28 5 
28 
15 
18 2 
16 
24 
9 
20 
II 
7 
7 
4 
5 
3 
5 
2 
13 
2 II 
5 II 
II 3 
10 
9 
9 
9 
9 
8 
8 3 
7 
7 
6 
6 3 
6 
6 
6 
5 
5 2 
5 
4 
4 2 
4 
4 3 
4 
4 2 
2 4 
3 5 
3 
3 
Appendix 1 Continued 
Community 
Number of releves 
Euclea schimperi (A. DC.) Dandy var. 
schimperi 
Chaetachme aristata Planch. 
Calpurnia aurea (Ait.) Benth. subsp. aurea 
Encephalartos altensteinii Lehm. 
A B 
30 41 
339 
C D 
27 22 
3 
3 
3 
3 
2 
Species common to xeric kaffrarian and mesic succulent thickets 
Cassine aethiopica Thunb. 17 
Protasparagus setaceus (Kunth) Jessop 2 16 
P. asparagoides (L.) Wight I 14 
Plumbago auriculata Lam. 3 11 
Rhoiacarpos capensis (Harv .) DC. II 
Senecio angulatus L.f. II 
Jasminum angulare Vahl II 
Oxalis stellata Eckl. & Zeyh . var. stellata 10 
Crassula cultrata L. 3 6 
Cussonia thyrsif/ora Thunb. 9 
Protasparagus aethiopicus L. var. aethiopicus 6 
Panicum obumbratum Stapf 5 
Clausena anisata (Willd.) Hook. F. ex 
Benth. 8 
Cassine reticulata (Eckl. & Zeyh.) Codd 7 
Ceterach cordatum (Thunb.) Desv. 7 
Abutilon sonneratianum (Cav.) Sweet 9 
Senecio mikanioides Otto ex. Harv. 6 
Dovyalis rotundifolia (Thunb .) Thunb. & 
Harv. 4 
Crassula spathulata Thunb. 4 
Ochna serrulata (Hochst.) Walp. 4 
Cassine crocea (Thunb.) Kuntze 3 
Oxalis stenorrhyncha Salter 2 
Crassula orbicularis L. 2 
Common species absent from mesic kaffrarian thicket 
Euclea undulata Thunb . var. undulata 
Rhoicissus digitata (L.f.) Gilg & Brandt 
Azima tetracantha Lam. 
Rhus longispina Eckl. & Zeyh. 
Capparis sepiaria L. var. citrifolia (Lam.) 
Toelken 
Sarcostemma viminale (L.) R. Br. 
Protasparagus subulatus Thunb. 
P. crassicladus Jessop 
Ptaeroxylon obliquum (Thunb.) Radlk. 
Rhus glauca Thunb. 
Aloe arborescens Mill. 
Delosperma ecklonis (Salm-Dyck) Schwant. 
var. ecklonis 
Aizoon glinoides L.f. 
Opuntia ficus-indica (L.) Mill.* 
Euclea racemosa Murray 
Differential species of mesic kaffrarian thicket 
Burchellia bubalina (L.f.) Sims 
Acacia karroo Hayne 
Apodytes dimidiata E. Mey. ex Arn. subsp. 
dimidiata 
Brachylaena elliptica (Thunb .) DC. 
Secamone alpinii Schultes 
Thunbergia capensis Retz. 
Canthium ciliatum (Kiotzsch) Kuntze 
Centella coriacea Nannf'd. 
Ziziphus mucronata Willd. subsp. mucronata 
Trimeria grandifolia (Hochst.) Warb. 
Coddia rudis (E. Mey. ex Harv.) Verde. 
Helichrysum nudifolium (L.) Less. 
19 31 
15 27 
16 25 
II 27 
32 
I 30 
8 17 
12 II 
4 15 
II 
10 
10 
3 6 
3 5 
4 
19 2 
20 7 
II I 
II 
10 
8 4 
7 3 
10 
9 
6 
8 
8 
4 
5 
4 
4 
3 
4 
3 
3 
2 
2 
12 
16 
13 
10 
II 
10 
4 
4 
6 
4 
4 
3 
2 
4 
2 
4 
I 
2 17 
15 
4 15 
I 15 
3 13 
13 
3 13 
12 
10 
10 
2 9 
9 
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Appendix 1 Continued Appendix 1 Continued 
Community A B c D Community A B c D 
Number of releves 30 41 27 22 Number of releves 30 41 27 22 
Senecio pterophorus DC. 9 Maytenus heterophylla (Eckl. & Zeyh.) 
Setaria f/abe/lata Stapf 2 9 N.K.B . Robson 4 II 17 15 
Hibiscus peduncu/atus L. f. 8 Carissa bispinosa (L.) Desf. ex Brenan var. 
Adiantum capillus-veneris L. 8 bispinosa 10 24 8 
Tephrosia grandif/ora (Ait.) Pers. 8 Schotia latifo/ia Jacq. 6 17 9 
Ochna arborea Burch. ex DC. var. arborea 3 8 Hippobromus paucif/orus (L. f.) Radlk. 6 7 10 14 
Psycho/ria capensis (Eckl.) Vatke 4 8 Scotopia zeyheri (Nees) Harv. 7 10 13 
Galopina circaeoides Thunb. 7 Zanthoxylum capense (Thunb.) Harv. 3 13 12 
Vernonia capensis (Houtt.) Druce 2 7 Pterocelastrus tricuspidatus (Lam.) Sond. 4 II 11 
Crota/aria capensis Jacq . 7 Cassine tetragona (L.f.) Loes. 4 14 4 
Dipogon lignosus (L.) Verde. 7 Rhus Iucida L. 7 7 8 
Clutia pulchella L. 7 Olea europaea L. subsp. africana (Mill.) 
Setaria chevalieri Stapf ex Stapf & P.S. Green 6 9 6 
C.E. Hubb. 7 Sansevieria aethiopica Thunb . 2 11 3 
He/ichrysum appendicu/atum (L.f.) Less. 7 Plectranthus madagascariensis (Pers .) Benth. 
Senecio retrorsus DC. 6 var. madagascariensis 2 10 
Diheteropogon amplectens (Nees) Clayton 6 Budd/eja saligna Willd . 5 
Cyperus textilis Thunb. 6 Dioscorea sylvatica (Kunth) Eckl. var. 
Ochna natalitia (Meisn.) Walp. 6 sylvatica 3 
Rapanea melanophloeos (L.) Mez. 6 Scadoxus puniceus (L.) Friis & Nordal 2 
Da/bergia obovata E. Mey 6 
Osyridicarpos schimperianus (Hochst. ex Common widespread species 
A. Rich.) DC. 6 Panicum maximum Jacq. 16 26 18 9 
Rhus jastigiata Eckl. & Zeyh . 5 6 Putterlickia pyracantha (L.) Szyszyl. 18 30 7 13 
Halleria Iucida L. 6 Rhoicissus tridentata (L.f.) Wild & Drum. 17 21 10 15 
Rhoicissus tomentosa (Lam .) Wild & Drum . 5 5 Grewia occidentalis L. 6 17 16 18 
Dovyalis caffra (Hook . F. & Harv .) Hypoestes verticil/oris (L.f.) R. Br. ex 
Hook. F. 5 C.B.Cl. 2 35 9 7 
Diospyros villosa (L.) De Winter var. villosa 3 5 Kedrostis nana (Lam.) Cogn . var. nana 6 II 9 2 
Berkheya heterophylla (Thunb.) 0. Hoffm. Ehretia rigida (Thunb.) Druce 7 12 2 4 
var. heterophylla 5 Eragrostis curvula (Schrad.) Nees 6 2 2 5 
Riocreuxia torulosa Decne . 5 
Hypoxis zeyheri Bak. 4 
Sporobolus capensis (Willd.) Kunth 4 Uncommon widespread species 
Berkheya carduoides (Less.) Hutch. 3 4 Diospyros scabrida (Harv. ex Hiern) De 
Commiphora harveyi (Engl.) Engl. 4 Winter var. scabrida 5 4 4 17 
Plectranthus coloratus E. Mey. 4 Cheilanthes viridis (Forssk.) Swartz 7 2 18 
Canthium mundianum Cham. & Schlechtd . 2 4 Cussonia spicata Thunb. 4 7 II 
Tarchonanthus camphoratus L. 2 4 Helichrysum cymosum (L.) D. Don subsp. 
Tieghemia quinquenervia (Hochst.) Balle 3 cymosum 2 3 13 
Dolichos gibbosus Thunb . 3 Tephrosia capensis (Jacq.) Pers . var. 
Protorhus /ongifo/ia (Bernh.) Engl. 3 angustijolia E. Mey. 2 4 10 Themeda triandra Forssk . 3 13 Dombeya tiliacea (End!.) Planch. 3 Selago corymbosa L. 9 5 Lantana camara L. * 3 
Canthium obovatum Klotzsch 2 3 2 
Viscum rotundijolium L.f. 2 4 5 
Rhus chirindensis Bak. F. Forma Legatii 
Pro/asparagus africanus Lam. 4 3 4 
Panicum deustum Thunb. 3 2 3 2 (Schon!.) R. & A. Fernandes 2 2 Maytenus peduncularis (Sond.) Loes. 3 6 Gardenia thunbergii L.f. 2 2 Tecomaria capensis (Thunb .) Spach 2 2 5 
Panicum aequinerve Nees 2 Protasparagus densijlorus (Kunth) Jessop 2 5 
Species common to kaffrarian thicket Rhynchosia hirsuta Eckl. & Zeyh . 3 1 3 
Senecio deltoideus Less . 2 18 
Cassinopsis ilicijolia (Hochst.) Kuntze 2 3 
17 Hypoestes aristata R. Br. 6 
Rhus dentata Thunb. 17 12 Cymbopogon marginatus (Steud.) Stapf ex 
Diospyros dichrophylla (Gand.) De Winter 3 7 17 Brutt Davy 8 
Euphorbia triangularis Desf. 2 17 7 Scotopia mundii (Eckl. & Zeyh.) Warb. 
Dietes vegeta 3 8 12 Setaria sphacelata (Schumach .) Moss var. 
Euclea natalensis A. DC. subsp. capensis sphacelata 3 
F. White 12 7 S. sphacelata (Schumach .) Moss var. torta 
Secamone frutescens (E. Mey.) Decne. 2 11 8 (Stapf) Clayton 2 
Common species absent from xeric succulent thicket Croton rivularis Muell. Arg. 3 2 
Scutia myrtina (Burm. F.) Kurz 21 17 20 *Exotic species 
